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6'(&3 2 PRGHOR FRQFHLWXDO FULDGR SDUD D FRQVWUXomR GR 6'(&3 EDVHRXVH QD DQiOLVH PRGHODJHP
LPSOHPHQWDomR WHVWH H DSOLFDomR 3DUD DPRGHODJHP GR EDQFR GH GDGRV XWLOL]RXVH D IHUUDPHQWD EU0RGHOR
SDUDPLQHUDomRDIHUUDPHQWD:(.$SDUDLPSOHPHQWDomRD,'(1HW%HDQVHR0$7/$%3DUDDH[WUDomRGH
LQIRUPDo}HVHIRUPXODomRGHSDGU}HVSRUPHLRGHGDGRVPRUIRPpWULFRVGDUDoDHtQGLFHVJHUDGRVXWLOL]RXVHGD
iUYRUHGHGHFLVmRHOyJLFD fuzzy. &RPR6'(&3FULDGRIRLSRVVtYHOH[SORUDURVGDGRVPRUIRPpWULFRVSRUPHLRGH
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DSOLFDomRQDVWRPDGDVGHGHFLVmRUHIHUHQWHjVPHGLGDVPRUIRIXQFLRQDLVGDUDoD
Palavras-chave EDQFR GH GDGRV LQWHOLJrQFLD DUWL¿FLDO OyJLFD IX]]\ PLQHUDomR GH GDGRV UDoDV ORFDOPHQWH
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moDelling anD imPlementing of system CaValo Pantaneiro station for the anal-
ysis of morPhometriC measures 
Abstract: 7KHPRUSKRIXQFWLRQDO FKDUDFWHUL]DWLRQ RI 3DQWDQHLUR KRUVHV LV RQH RI WKH FULWHULD IRU FRQVHUYDWLRQ
VHOHFWLRQ DQG JHQHWLF LPSURYHPHQW RI WKH EUHHG$LPLQJ WR H[WUDFW NQRZOHGJH DQG SDWWHUQV RI  PHDVXUHV
FRPPRQO\ WDNHQGXULQJ WKH UHJLVWUDWLRQRI WKHEUHHGDGDWDEDVHQDPHG³&DYDOR3DQWDQHLURVWDWLRQ´ '%&36
ZDVLPSOHPHQWHG7KHFRQFHSWXDOPRGHOWRWKHFRQVWUXFWLRQRIWKH'%&36SURFHHGHGIURPDQDO\VLVPRGHOOLQJ
LPSOHPHQWDWLRQWHVWDQGDSSOLFDWLRQ7KHIROORZLQJWRROVZHUHDGRSWHG%50RGHOIRUPRGHOOLQJWKHGDWDEDVH
:(.$IRUGDWDPLQLQJ,'(1HW%HDQVIRULPSOHPHQWDWLRQDQGWKH0$7/$%,QWKLVVWXG\ZDVDGRSWHGGHFLVLRQ
WUHHDQGIX]]\ORJLFWRH[WUDFWLQIRUPDWLRQDQGSDWWHUQVIRUPXODWLRQVIURPPRUSKRPHWULFGDWDDQGLQGLFHV:LWK
WKH6&3'ZDV SRVVLEOH WR H[SORUH WKHPRUSKRPHWULF GDWD WKURXJKJUDSKV SRROHG RU LQGLYLGXDOL]HG DVZHOO WR
GH¿QHSDWWHUQVRIWKHEUHHG7KLVV\VWHPVKRZHGZLGHDSSOLFDWLRQUDQJHLQGHFLVLRQPDNLQJFRQFHUQLQJWKHXVH
RIPRUSKRIXQFWLRQDOPHDVXUHVRIWKHEUHHG
Keywords: GDWDEDVHDUWL¿FLDOLQWHOOLJHQFHIX]]\ORJLFGDWDPLQLQJORFDOO\DGDSWHGEUHHGV
1. introdução 
2FDYDORSDQWDQHLURpXPDUDoDORFDOPHQWHDGDSWDGDDR3DQWDQDOIXQGDPHQWDOQRPDQHMRH[WHQVLYRGR
JDGR GH FRUWH HIHWXDGR QDV ID]HQGDV GR3DQWDQDO$OpPGD IXQFLRQDOLGDGH QD OLGD GR JDGR R FDYDOR WDPEpP
WHP VH GHVWDFDGR QDV SURYDV HTXHVWUHV FRPR D GR/DoR&RPSULGR FDUDFWHUtVWLFDV HVWDV TXH WHPYDORUL]DGR D
UDoDFRPHUFLDOPHQWH6$1726HWDO(VWDYDORUL]DomRGDUDoDWHPDXPHQWDGRRLQWHUHVVHQDVXDFULDomR
FRQVHTXHQWHPHQWH WHPDXPHQWDGRRQ~PHURGH UHJLVWURVGD UDoDTXHFRQWDDWXDOPHQWHFRPDSUR[LPDGDPHQWH
FDYDORVFRPUHJLVWURVGH¿QLWLYR1RUHJLVWURGRVDQLPDLVD$%&&3$VVRFLDomR%UDVLOHLUDGH&ULDGRUHVGH
&DYDORV3DQWDQHLURVXWLOL]DPHGLGDVPRUIRPpWULFDV(VWDVPHVPDVPHGLGDVWDPEpPYHPVHQGRPRQLWRUDGDVQR
Q~FOHRGHFRQVHUYDomRGD(PEUDSD3DQWDQDOGHVGHJHUDQGRXPDJUDQGHTXDQWLGDGHGHGDGRV'HPDQHLUD
JHUDOHVVDPDVVDGHGDGRVpSRXFRH[SORUDGDQDVWRPDGDVGHGHFLVmRGHYLGRjGL¿FXOGDGHGHPDQLSXODURVGDGRV
3DUDDX[LOLDUQDFRQVWUXomRGHXPEDQFRGHGDGRVÀH[tYHOjVQHFHVVLGDGHVORFDLVHLPHGLDWDVGRVXVXiULRV
KiDQHFHVVLGDGHGDFRQVWUXomRGHXP%'%DQFRGHGDGRVORFDODVVRFLDGRFRPWpFQLFDVGHLQWHOLJrQFLDDUWL¿FLDO
TXHHVWXGDFRPRUHSUHVHQWDURXIRUPDOL]DUHVVHVIDWRVHPXPIRUPDWRTXHVHMD³WUDWiYHO´SHORFRPSXWDGRUGH-
QRPLQDGRGH5HSUHVHQWDomRGR&RQKHFLPHQWR5&$/9$5(1*$1R%'HVVDDEVWUDomREXVFDTXHRV
XVXiULRVFRQVLJDPDGHTXDURVGDGRVjVLQIRUPDo}HVHFRQKHFLPHQWRVJHUDGRVSHORVPHVPRV:2/332
EDQFRGHGDGRVREHGHFHDXPDDUTXLWHWXUDHQWUHFOLHQWHHVHUYLGRUGLVWULEXtGDDVVLPQHVVHVGRLVPyGXORV(/-
0$65,H1$9$7+($VVLPRSURFHVVR IXWXURGHFLVyULR UHIHUHQFLDO WUDWDGDPLQHUDomRGHVVHVGDGRV
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VHQGR IXQGDPHQWDO HQWmR DQiOLVH GHPRGHORV H tQGLFHV SUHYLDPHQWH HVWDEHOHFLGRV FRPRR XVR FRQFHLWXDO GD
,QWHOLJrQFLD$UWL¿FLDO
(VWHHVWXGRREMHWLYRXLPSOHPHQWDUXP6LVWHPDFRPDSRLRJHUHQFLDO64/+HLGL64/±6RIWZDUHJUDWXLWR
GHQRPLQDGRVLVWHPDGHGDGRV³(VWDomR&DYDOR3DQWDQHLUR´6'(&3SDUDDX[LOLDUQRSURFHVVRGHH[WUDomRGH
LQIRUPDo}HVSDGU}HVGHGDGRVPRUIRPpWULFRVGDUDoDDWUDYpVGDiUYRUHGHWRPDGDGHGHFLVmRELQDULDHOyJLFDfu-
zzy, EDVHDQGRVHQDPLQHUDomRGRVGDGRVGHHQWUDGDHQDSDGURQL]DomRGHSDUkPHWURVGHGHFLVmRVLVWrPLFD
2. materiais e métodos 
$PRGHODJHPGRVLVWHPDGHGDGRV(VWDomR&DYDOR3DQWDQHLUR6'(&3VHJXLXWUrVHWDSDVPRGHODJHP
FRQFHLWXDOSURMHWROyJLFRHSURMHWRItVLFR
2.1. Desenvolvimento do modelo conceitual 
2PRGHORFRQFHLWXDOVHJXLXRRUJDQRJUDPDGHH[HFXomRDQiOLVHPRGHODJHPHLPSOHPHQWDomRWHVWHH
DSOLFDomR3ULPHLUDPHQWHGH¿QLXVHFRPRVXVXiULRVDQHFHVVLGDGHGHXPVLVWHPDSDUDJHUHQFLDUDVLQIRUPDo}HV
GR%DQFRGHGDGRVPRUIRPpWULFRVOLQHDUHVXWLOL]DGRVSDUDFDUDFWHUL]DUIHQRWLSLFDPHQWHRVFDYDORVGR1~FOHRGH
FULDomRGHFDYDORV3DQWDQHLURVGD(PEUDSD3DQWDQDOHWDPEpPQRVUHJLVWURVGHFDYDORVHIHWXDGRVSHOD$%&&3
$VVRFLDomR%UDVLOHLUDGH&ULDGRUHVGH&DYDORV3DQWDQHLURV2VGDGRVPRUIRPpWULFRVUHIHUHPVHDPHGL-
GDVOLQHDUHVDOWXUDGDFHUQHOKD$&DOWXUDGRGRUVR$'DOWXUDGDJDUXSD$*DOWXUDGRVFRVWDGRV$&RVW
FRPSULPHQWRGDFDEHoD&&FRPSULPHQWRGRSHVFRoR&3FRPSULPHQWRGRUVRORPEDU&'FRPSULPHQWRGD
JDUXSD&*FRPSULPHQWRGDHVSiGXD&(FRPSULPHQWRGRFRUSR&FRUSODUJXUDGDFDEHoD/&'ODUJXUDGR
SHLWR/3ODUJXUDGDDQFD/$SHUtPHWURWRUiFLFR37HSHUtPHWURGDFDQHOD3&$VPHGLGDVOLQHDUHVXWLOL]D-
GDVQHVWHHVWXGRFRQVWDPQD7DEHOD
7DEHOD0HGLGDVPRUIRPpWULFDVGRFDYDOR3DQWDQHLUR6$1726
'HVWDVPHGLGDV OLQHDUHV IRUDPFDOFXODGRV tQGLFHVPRUIRPHWULFRVFRPRR tQGLFHFRUSRUDOTXH UHIHUH VHHQWUHD
UHODomRGH&FRUSH377DEHOD
7DEHOD([HPSORGHFODVVL¿FDomRGHtQGLFHFRUSRUDOSDUDGH¿QLomRGHDSWLGmRIXQFLRQDOFRPDX[LOLRGR
fuzzy
ËQGLFH&RUSRUDO,& &FRUS37
,& $QLPDOORQJLOtQHRFRPPDLRUDSWLGmRSDUDYHORFLGDGHFRUULGD
,& $QLPDOPHGLROLQHRDSWRSDUDVHODSDGUmRHVSHUDGRGDUDoD
,& $QLPDOEUHYLOLQHRDSWRSDUDWUDomR
Ccorp = Comprimento do Corpo, PT = Perímetro do Tórax.
1DDQiOLVHGHVRIWZDUHIRUDPHVFROKLGDVDVIHUUDPHQWDVPDLVDGHTXDGDVDVHUHPXWLOL]DGDVQRSURFHVVRH
DQiOLVHGRSURJUDPD3DUDDPRGHODJHPGR%'XWLOL]RXVHDIHUUDPHQWDEU0RGHORSDUDJHUHQFLDPHQWRGR%'R
+HLGL64/SDUDPLQHUDomRDIHUUDPHQWD:(.$SDUDLPSOHPHQWDomRD,'(1HWEHDQVXWLOL]DQGRSDUDSURJUDPD-
omRDOLQJXDJHP-DYDHR0$7/$%IHUUDPHQWDPDWHPiWLFDSDUDIXQFLRQDOLGDGHVGHFiOFXORVYDULDGRV2SURFHV-
VRGHDQiOLVHGHGDGRVYLVRXDLGHQWL¿FDomRGRVDWULEXWRVYDULiYHLVSDUDPDQLSXODomRGRVLVWHPDRVDWULEXWRVTXH
FRPS}HPDVPHGLGDVPRUIRPpWULFDVRVDWULEXWRVUHODFLRQDGRVFRPRFDYDORUHJLVWURQRPHGDWDGHQDVFLPHQWR
RULJHPSURSULHWiULRFRPRFULDWyULRDVVLPFRPRRVFiOFXORVSDUDHVWLPDWLYDGRSHVRFRUSRUDOHGHtQGLFHVGH
DYDOLDomRPRUIRPpWULFDV6$1726HWDO0F0$186HWDO1RGHVHQYROYLPHQWRGREDQFRGHGD-
GRVFRQVWUXLXVHXPPRGHORLQLFLDOSRUPHLRGDIHUUDPHQWD%U0RGHOR1HVWHPRGHORIRLSRVVtYHOID]HUDOLJDomR
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GHXPDWDEHODFRPDRXWUDGHPRGRTXHDUHSUHVHQWDomRGDLQWHUDomRH[LVWHQWHHQWUHRVREMHWRVHQYROYLGRV¿FDVVH
QtWLGD
2.2. Desenvolvimento dos modelos lógico e físico 
2SURMHWR OyJLFRpSURFHVVRGHSDGURQL]DomRGHSDUkPHWURVGHGHFLVmRVLVWrPLFDVmRFRQVLGHUDGDVDV
IDVHVDQWHULRUHVGRWUDWDPHQWRGRVGDGRVSDVVDQGRVHHQWmRSDUDDDSOLFDELOLGDGHSURMHWRItVLFRHWRPDGDGH
GHFLVmRVDEHQGRVHRVSURFHVVRVTXHFXOPLQDUDPjDSOLFDomRGDOyJLFDGHGHFLVmRQDUHVROXomRGDSUREOHPiWLFD
(/0$65,H1$9$7+(2SURMHWRGHQRPLQDGRHVWDomRFDYDORSDQWDQHLURVLVWHPDSDUDDX[LOLDUQRSUR-
FHVVRGHH[WUDomRGHLQIRUPDo}HVHIRUPXODomRGHSDGU}HVSRUPHLRGHGDGRVPRUIRPpWULFRVGDUDoDSDUDLVWR
XWLOL]DQGRVHGDiUYRUHELQiULDTXHWUDWDVHGHXPEORFRGHFyGLJRVDOJRUtWPLFRVTXHFULDPXPDiUYRUHGHGHFLVmR
HOyJLFD fuzzy.$iUYRUHGDGHFLVmRpXPDHVWUXWXUDGR%'TXHWHPFRPRIRQWHGHUHOHYkQFLDSDUDFODVVL¿FDomRD
OyJLFD fuzzyTXHWHPFRPREDVHGHUHJUDVDVYDULiYHLVFRQWLGDVQDVPHGLGDVOLQHDUHV2VGDGRVGHHQWUDGDVmRRV
YDORUHVGHPHGLGDVOLQHDUHVGHPRUIRPHWULDWHQGRFRPRGDGRVGHVDtGDVRVtQGLFHVFRUSRUDLVHGHDSWLGmR3RUVH
WUDWDUGHXPDHVWUXWXUDERROHDQDRXTXHHQWUDQRarrayGHUHSHWLomRwhile HQTXDQWRIRUGRFRQWUiULRR
sai do arrayRXVHMDVHQGRRSUy[LPRGRSDGUmRLGHDOHQTXDQWRpFRQVLGHUDGRGLVWDQWH3DUDGH¿QLUSDGUmRGDV
PHGLGDVOLQHDUHVFRQVLGHURXVHFRPRYDORUHVLGHDLVFODVVHGHVHMiYHODVIDL[DVGHYDORUHVGHDQLPDLVUHIHUrQFLD
GDUDoDLQWHUYDORVGHFRQ¿DQoDSDUDDFODVVHPpGLDXWLOL]RXVHGDPLQHUDomRGHGDGRVFRQVLGHUDQGRDIDL[D
GHYDORUHVGHDQLPDLVUHJLVWUDGRVFRPPDLRUQ~PHURGHRFRUUrQFLDVHSDUDDFODVVHUXLPFRPPHQRUQ~PHURGH
RFRUUrQFLDV3DUDRVtQGLFHVPRUIRPpWULFRVIRUDPFRQVLGHUDGRVRVtQGLFHVH[LVWHQWHVQDOLWHUDWXUDFRPSDGU}HV
SUpHVWDEHOHFLGRVSDUDFODVVL¿FDURVDQLPDLVHPORQJLOtQHRVPHGLROLQHRVHEUHYLOtQHRV0F0$186HWDO
FRQVHTXHQWHPHQWHLQGLFDQGRDDSWLGmRIXQFLRQDOGRVFDYDORV7DEHOD2SURFHVVRGRWHVWHGHDOJRULWPRPLQHUD
RVGDGRVHFODVVL¿FDRVGHDFRUGRFRPDVFODVVHVSUpGH¿QLGDVGHPRUIRPHWULDPHGLGDVOLQHDUHVHRXDSWLGmR
FRQIRUPH7DEHODFXMRSURFHVVRSRGHVHUYLVXDOL]DGRQD)LJXUD
)LJXUD5HJUDVSDUDLPSOHPHQWDomRGDOyJLFDfuzzySDUDVHFKHJDUDRVSDGU}HVGHFRQIRUPDomR
3DUDRFDVRGRGHVYLRGHSDGUmRHPTXHDVRFRUUrQFLDVVmRPHQRUHVHPFRPSDUDomRDRWRWDORQGHD
PpGLDGHVWDFDGDSDGUmRGDUDoDHRVUHVXOWDGRVDFRQWHFHPHPLQWHUYDORVLQFHUWRV
3. resultados e discussão 
26'(&3SRUPHLRGRJHUHQFLDPHQWRGR%'+HLGL64/H[WUDLXSHODPLQHUDomRGRVGDGRV:(.$
DVPHGLGDVPRUIRPpWULFDVSDUDGH¿QLUDOJXQVSDGU}HVHUHODo}HVGDFRQIRUPDomRDQLPDO$VYDULiYHLVGR
VLVWHPDIRUDPPDQLSXODGRVFRPDX[LOLRPDWHPiWLFRGDOyJLFDIX]]\UHVXOWDQGRQDDYDOLDomRIXQFLRQDOGDUDoD
SRUPHLRGDDQiOLVHGDSUR[LPLGDGHGRVYDORUHVFRPDFODVVL¿FDomRSUpGH¿QLGDFRPRSRUH[HPSORR,&TXH
FRQVWDQD7DEHOD 
3DUDHVSHFL¿FDUXPDDQiOLVHGHtQGLFHVFRQIRUPHDVFODVVHVGHVFULWDVQD7DEHODRVLQWHUYDORVUHVXOWDQWHV
GDOyJLFDIX]]\SRGHPJHUDURXWURVGDGRV³FDXVDHHIHLWR´GDGRVTXHJHUDPRXWURVGDGRVTXHQDWRPDGDGHGH-
FLVmRfuzzySRGHPVHUXVDGRVSDUDDYDOLDURXWUDVPHGLGDVOLQHDUHVHtQGLFHVPRUIRPpWULFRVGHVFULWRVSRU6$1726

1HVWHHVWXGRDDSOLFDomRGDOyJLFDfuzzyIRLUHDOL]DGDSDUDDYDOLDURtQGLFHFRUSRUDOGRFDYDOR3DQWDQHLUR
7DEHODQRTXDOFRQVLGHURXRGHVYLRSDGUmRSUy[LPRjPpGLDHQWUHHFRPRDQLPDOPHGLROLQHRTXHpR
SDGUmRGHVHMDGRSDUDDUDoD3DQWDQHLUD3RUWDQWRRVGHPDLVYDORUHVVHUmRFRQVLGHUDGRVIRUDGHVWHSDGUmR$Oy-
gica fuzzySHUPLWLXFODVVL¿FDURVDQLPDLVGHIRUPDQmRSRQWXDOHVLPFRQVLGHUDQGRDVSRVVtYHLVLQFHUWH]DV/RJR
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